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ABSTRACT 

PROBLEM TO BE SOLVED: To improve the field effect mobility by forming an 
active layer so that its grain boundaries are oriented in substantially one 
direction and formed as a crystal structure of aggregated acicular or 
columnar crystals approximately parallel to a substrate. 

SOLUTION: The configuration of an active layer is important. At 
crystallizing e.g. acicular or columnar crystals grow approximately in one 
direction to an Ni-added region 302. An island like semiconductor 304 is 
configured to arrange channels and the crystal grain boundary of the 
acicular or columnar crystals substantially in one direction. An a 
post-process, it is heat-treated in a halogen atmosphere to remove a metal 
element e.g. Ni in the active layer to reduce the Ni concentration to 
lX10(sup 16)-5X10(sup 17) atoms/cm(sup 3). The standard deviation of the 
S-value showing electric characteristics of a TFT can remain within 
lOmV/dec in an n-type and within 15mV/dec in a p-channel type. 
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titimfe&m*\z\m&ikz ®&-tz>&U7tm& 1 x ioie 

S «©*q«H£a«N?-* *;UBTiOiV/d 
ecUtrt*S«t^/*fcttP^^;H!T15mV/dec£tF«gtiR 

«rEy-r hifiatttioy-f h«Bt. 

T. 

iMEBttB*lctttS»fl:*«jft-r*&«7c*a» lxioie 
~ 5X10 17 atoms/cm3©ziST#ffiL. 
««»tt**-rs«*«N5 1 ir*;H!T80±3taV/decetrt 
*J:lX/SfcttP^ir*;i'a!T80±45BV/decartlCiR* 

»E»ttJiSlliBC»J*S*lfcy-f M£fUR£. 
W»y-f hlft«Bt±©y-f hill:. 

< £ t>*T L fcfltitTfc 0 . 
fflEStt«+fcttlSIMfcS«ift-r*&B7G*a« ixioie 
~ 5X10l7atoms/cm3<Z)igST#ffiU B&fttt 

S fflCDgipiSM^N f- * *)\,mr£\ OmV/decKArtiS 
J: tf/ * fcte P 5=- * ^JPST- 1 5mV/decRrt JR £ -5 t&R 

MEettM«iin::»fiJE;£*ifcy-f hlfiigkBii:, 

* '>u < £ Ltzmmtte k> . 

WE«tt»«Pttt*Sftfl:*8&*r<5**7C*3J« 1X1016 
~ 5X10l7atoms/cm3©i8ffi1?#ffiL. «ja#ft 
£ST S ffl*iN^ v *Jt^T80 ± 30mV/decWrt*5 J: ZJC/ 

* fc it P -V T80 ± 45mV/dec «ft K « $ £ j&gty 

h MtftM li^ffi «t 0 BfcBI L fc&fcjgi £ WE« Jl * 

£Tz*m#mm. 

[»#J3 6] »jRj«5£*JHT. ffiEJKtttffcKcpiCHjltt 



[S^7] »*3H1 715111**4 K*lr»T. SUEffitt 
■ttME*#t*lS¥fTa:«-«*fcl4ft«lBft*«jfc^L 

MEtttt*fcttttttiefitt*K-:£fafc»oTffifiEU 

e. 

[1***8] «f*«171SI»*«4lC*V»T. ifflEfSte 

wE«-ttsfcttttttnsjatt«*-^iftir»o-Tjiffiu, 

ft l o*PS»fflBlc«fc 0 jfflE#&HgXfit0>'>&: < i fc- 
fr5^tK:J:0WEett«'p©iWE*B7E**yy^U 

'> z>£& \zm%i^m £ mzf^ vmm£<n 
#ffi xzmticm £ jkbkt * x*s t . 
B*»H*«piciJW-* « 3 mtomi&miz ct o heirum: 

«t*a6fcBEy-f hffi«R®«M*sJ:tf#ffi©tt»* 
MEiStt«tt»IMC[»A««lft-*fttl«n. ne 
B. 

0 -700 ICWBKieHTfTfatl. ft 2 S tz\Z% 3 ©iOSft 
T-5¥#fc&B. 

^bSrSb*-rs^Jg7C^*t lxi0'6~5X10l7atoms/cm3 
©zia-e#ffiL, tJ^o. Bfttttt^B-rsBoaiqMI 
fl««N^ -v 1 OmV/dec £A^43 J; C// S 14 P v 

t^PST 1 5mV/dec«rt fr JR $ 3 d t $r4#gi: <h f ^ 
SB. 
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r»#JS12] «3RJS9fc4SHT. ffiES&JI'f'£ttlS 
&it&$)&-TZ>&m7t%tifi 1 X 10l6~sx 10l7atoms/cm3 

tf>i8£-e#£u BjMMtta-rsBtfN^-ir 

^;i/S!T80 ± 30mV/decJWrt *5«t D^/ ^ 75: « P ^ 
T80±45mV/decWrtirJRS S d t SWMfTS^WffS 
B. 

Sffi*«9{lii^T. MEfiHtB©^**^]***© 
fi$«0.01~2 (!m-CJb5It£t$Sltt5^M 
B. 

[St#JS 1 4 ] M$« 1 TiSMXJii 4 SfcliM** 7 71 
5«*JS9fc*l»T. MEBttJi+fcttC 1, F» Br 

3&»6«tfnfc-as*:tt«ftaiao7c#3&« ixiois- i 

xl020 a toms/cm3 ©fiaTSfttSIt^att^* 

M&qtl 5] W^JSl75Sf»^4S^«ifjR3S7 7i 
Mffi*3S9{3ii^T. (WESttJP + KttC 1 . F. Br 

l»E^*ttltoEBttJi£ll9Ey-f h*6i^lK<i:©^®tCi^ 
ilgfrttftT* *¥*#SEB. 

[M«« 1 6 ] m mm 1 7isa*« 4 * ft \mxm 6 * 

fcttif*^9fz*3HT. ffiE£Afc£8)ft-fs&B5c* 

tHFe, Co, Ni, Ru, Rh, Pd. Os» I 
r. Pt, Cu, Au**satfftfc-«$fctt»«IMISI 

7] «|*«17iS»*«4S*:tt»*«9K 
fcl^T, Kte«Att^3f$KttMQESftCVD%icJ:0JE£fit 

£¥3J#gB. 

<t, 

ist. 

ffi l coin&Mat' <fc 0 ffiE# AR3*IK<Z>4>& < t fe- 

«9Effittlg±lcy-f h*fegfcig££j£18li-3I*I£. 
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MEStt«fctt*«e»#*l*-#ftfcM»^. fro. ME 

«««ii**-r**#±c:*ana*flt*riai-r*i8 

i. 

WE*ft«S*«±KJHRMCT^^»l»«lS»j«"r* 
Igt, 

fttE#AB&*«K»UT8ftfc*»:ft^*&JII^** 
US 1 CDiD&aaSKcfc 0 ffiE# Aft&*lftC!)*J>& < 1 1>- 

jmEv^^jftiM8s»*-r*iatv 

/t^-- >y»cj: o fiEifes l tta3gmo*T«ifi!c$n^ 

fTPdtldctOWEettS^OWE^JSTn^^y-y^'J 

>?m3k?z£mzmfflkm<D&T'mrfLt£tiz>y'( bm 
&mnw%*\z&vz&3<Dmmmmiz£K)m&y'( h 

ttiRmi&mzmm%Lfttf®.i&-jjft\zM^, fro, me 

jWE#«BS*«OJ«fflKfffitt«BE»CVDffii:J:*d 

1&$kit$:9)&TZ>&m7im£LTF e. Co, Ni, R 
u, Rh. Pd. Os, I r, Pt. Cu. Aui^I 

j\ny>7tmz-£tsnm%izmmnw%<t>\zHc 1 . h 

F. HB r . C 1 2 . C 1 F 3 . BC 1 3 , NF3 . F 
2 . Br 2 *«trtfc^»*6atftlfc-«*fctt*»a 

gg 0 # 7. frg* jta $ n tz h 0 x & s z t zft wl 1 1 % 

[|^*«2 3] m*mi 8 1 9K43UT. 
SB 1 <Dm®MWlt450 -700 t;®MSi?gfflTrT^n. SB 
2*Ac«IB3cD*n|aiMS«700 t:$:SA«)Sff ^HTfT 

^nsdt^mt-r-s^^Bco^sa^ffi. 
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mt-rzvmftmwizwrz. mz. &ak&mmm-cm 
it m l tzwm h ? y z \z m-r -s . 

[0 0 0 2] 

Y^yVT.* (TFT) £«kT5&ffi*<ftg$*lT^ 
•5. ^J8h^>vX^te I C^«^ft^gB»J;5&:m 

[0 0 0 3] fliAtf, ^H^gBKis^Tte^hU^ 
T F T Z&m? Z> Ufrtftt s nt ^ -5 . 

[0004] sttt:*v»Ttt. m&mtLTftgkKmm 

m (7t*7 7^">U3>» £SH>;tTFT7!>t*;B{t 

e.^-5iiSji»if^i4^€**e»n-5«Mi5issfc« > ism* 

[0 0 0 5] Sft±i:^SttSi^^f dcts^t b 
Ttt. #ffiSSAKJ;£#|«¥6-232059^$g, #W¥6- 
244103^*KB«Snfctt**«aft-C**. 

7c* (Wfcr:y4r;W ^fiJffiTSCitf;: j; 0. 500 ~60 
[0 0 0 6] ttN¥7-321339lcEtt£ttft:&ffilS 

[0 0 0 7] L*>U drom^TFT^fflHTKttlHlSS 

EK«. !i£*OTFTT«l«t-*J:i:tt^lB35tCD3ftt|B 
[0 0 0 8] 

&w%f<w%&mik&w?>tztt>\zi*m%M,~> u 3>^ia 

— £fflH"ng(£;*ftfcMO S F ETtCEgft-r-Sttfil^W 
T«TFT**aLa:<Xf4ft5ftU. 

[0009] ^iTWitTM^ts^tt, n§s.yt 
si^ffi £jf«r * d t £?sg <h -r -5 . 

[0 0 10] 



ISWm 0-1 35469 

&Ktt1IBfcTFT*»S££a«T*fca»-3fcSE&iU 
T, teftfiJMcfcwr+ir'JT (ft^SifcttjEfl.) fflm 
mafitStl, TFTl*tt€r*r/t7/-^0-OT»*m 

s. 

[ooii] isfttwfctti'y 3 

(5 r >yu>^#>h*) (fit®) 
[0 0 12] **lflO*Wfl:S«**3H-r<5Ctt. ^CD 
[0 0 13] ■€•«)&«> JC*W«|»TH*T*fBMO«|j« 

tic*fcoT, fft»atiS£*f-r53S#±K:#A»£* 
xi'iii^M-r^ist, ffie#AK&*!gi::**L 
i, minmm$!im\zj:r>Mmtgknmm&<D'Pu< t 
ife»gt*i»*-r*iaa:. =>jrcj:9tftEi8A 
»stt«±cy-f hieiui«dmrr«xa&. >\u?y 

£±0MESttJi*©ME&flUE*fcyy$''J >^»* 

[0 0 14] K±0*riEK:f£ofcf^ll*ttTlSJMta* 
S. B9tt#AKM«|C!>ttM:#ft&LTttH97-3Z 

SI)*Sffi«9 0 1 d«JgJ5E$n5. 
[0 0 15] ?4*S. C©^BKfi«g«9 0 1 «H-«ifc« 

liStti-JWa****. Sfe, 9 0 3T^£n-2>CDlJr6] 
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[0 0 16] $6K. BI9tc:^-r«|fi)cfi^©rtgi5t* 

[0017] ipts. *»W<^iSSttamJ^ttE«W<;tt 

0 9©t£t;:*i!?&8lESft^9 0 iT-$/&£4i**3arjt. 

n\tmtfi&m®9 o l^urawicsg-r-st, 

0 1 o ic*-r*K:ft-ttsfctttt«»a iooi #qgft* 

[0 0 18] Sfc, 01 0 13*5^X1 0 0 2T^$n-5 

tMi o o i**sv»tc»iTff«c*iSiK:lsarii*bfc 
r. 

[0 0 19] *8«©¥W#gilt*. /\ny>7c 

££4l> 5X10l7atoms/cm3 J£Lt©iS&TgieLT^fc 
— yfDUtf 1X1016~ 5X 10l7atoms/cm3 (ff$LL<\t 

[0020] fi»*cj;oixLfc (sane* 
tnLtzw m<D^m7tm (cu, ai« tHfltcy?* 

[0 0 2 1] £©9*. ->U3>^©3fC^^ 

^n^3©P£ICg£iil<hS£LTg£{fc^ (S^kasg) £ 

T * o fc ft tt (c tiKfcg* Sft, HfCW KBtffcJl 

[0 0 2 2] £©*lcLT»j£Snfc*MMa»l 0 0 2 
14. «Mta*t»ftS*t©fflif*«*^Ml*5&t*** 

<t mmwLi- 1 omifc'&tffem * n a as t ©ft*** k 

«k o T*K©SIH <t fc * tt^ffl -> U 3 jflit JHR $ 41 
*jJ>6T*S. 
[0 0 2 3] IP%, 010 Il43tvf 1 0 0 2 f/fStlS 

¥Kx*;p*Hflfci*ttiLT©*«arrs r^tto$g 
[0 0 2 4] C©&ft&a&#te®5fcWl-&®{fc 

sn*. ■£.©&». jgatMWfi8icwao£4i-ay-f 
op-stitzRdsn*. 



[0025] i©mji!Maaj47oo rsiBA* (« 

^W(Ct4800 -1100*0 Jttt«i«V»fifln?fT*>*l*fc 

[0 0 2 6] fEoT*58W#Stt. ttlCfllCLTUS 
41*01 0C«t«»C*HT, tt»©*H**fctttttt 
*Sa©l*lg|$©fti!££ r+rUT'tioTHRWC^ISft 
£Ji,ft-ti-*ft«j iUSiLTHS. 

[0 0 2 7] r^>J7fcioT*K«K¥it»a:Jltt 
it*J ttt, *ir'J7jW»f*lCl»UT**UTO|> 

;i/AU7*<#£Lfc^;i£fc££mv>&x.S4l*. 

[0 0 2 8] #«W4±E©±3fc«rirefc*ttattJi 
milSrfiJffl LIT F TKft«£4l**ig#:gg©?§ttJi 

[0 0 2 9] a±©J:5a:**W<0«iSCot»T. UTF 

*. 

[0 0 3 0] 

fiSLfcfcSatta^Bi*. *fflth5>5>X* (TFT) © 
Stt/iiLT*]fflLfeW*5«-r. Ell tC5n-T©t4TFT 
©ft«I«©-*lfi«T*S. 

[0031] ft*. **M«TWffl-r**ftK^*ai<o 

«SSfl:^a»4. »BBT7-321339^«KE«Snfctt« 
ftoT, *SllMrPtt*©«l&&Eit-r*fcik 
»*©Timill(HE4>«S#Jirf*£ft^. 

[0032] *r««*i5*wrs*# i o i zmM? 

1 0 2 *2000 A OJPSClfflRT*. KJtt&Mtl 0 2© 
JEKK*j*tLTtt«ffi}»CVDJS. yyXvCVDft. 
*/1v*ttfc£€rfflt»4itfan. 
[0 0 3 3] fti>. tftl=#M3*lte!MHb?«IK. 

fc. R>f>C 5X1017- 2X10l9atoms/cm3 (DWtMtt^^. 

n*t«F*Lv». fE*ic££nfctt*f4&©igafl:&Ki 
fir *^®7c^©y-y^'j>^Ms©i^»rasfttg»j* 

[0034] imnmmmi o 3*200 ~ioooa 

(***«IT»4350 A) ©H$lC^)I^CVDfelC«to 
TfiJcjrf*. fiSffittfXtLTtevv^tf*. (S1H4. Si 
2H6. Si 3H8 ») *fflt»4ltfAt». &43, MffiSCVD 
?4IC=t0fi)clit^^aKa«mt4^©iSgffi^©l^^g«* 
*«**3i«/h3V>. ^©»l4ffl^©^a^ffl5^T* 
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[0 0 3 5] # AftgftK 1 0 3 ©flUJC&ife L 

[0 0 3 6] JfcK, 500 ~1200A©ff*flD»fl3a*ill 

1 0 4I*#M&*M1 0 3C»LT-y^;H6«iRW 
[0 0 3 7] Kfba^Kl 0 4{CckoT@M$tl^.ffi*g 

loss. OTfca*3ai*rtic*#58rrti**r*^'J'9» 
h*c»rt**iTv»ft. (hi (a) ) 

[0 0 3 8] K*»ffl«(fK:4sii»TUV3l|6*Jia» 
U ««1 0 5fc«kt>T«MUfclMMtt£JMfU 0 3© 
SHrett*fr4feftll (18*1*1") £J£fi)tT*. Z.<DWtit 

tut. «kimmis£»«i-**«s*s*at*i»«>» 

5. 

[0 0 3 9] ft*. ^S,{tSrBiiS-r^^«7C;^tLT 
tt, Fe, Co. Ni, Ru, Rh, P d , Os, I 
r. Pt. Cu. Aua»SStfftfc— 

[0040] m^cDjss (#^s&«m*fis&jr 

TlOOppn) TX -y ^ril/^lfcr -y y jHHKtftgtt 
(ifctt=yy;UBfcifi*«) **TU Xt>3-h 
»CJ:0 = yy>Uft£WLfc»V»*«tl 0 6 £«fi£T 

ftfc«Wt5Ci*<T*4. (Ell (B) ) 
[0 04 1] friz. *gtt»H*W::*^T450 *C, 1 

m$nm.<D*m&L*'fiitz&. 500 -700 ft&w 

£1*550 -600 rojaST 4-8 ftMOfflJRMfia (£1 
0ftlffiMa9) eAl*.T#M(3*M 1 0 3 ©»*ffcfcfr 
3. £3UTttftttS*ill 0 7*«»&ftS. (Ell 
(C) ) 

[0042] zam. titktii&\t»vt3iit\*mjtmsktfi 

1 0 5-CS**T*«**«HiB«)^(W*lRl^6**^t 

atff-rs. £©i$. »»i«*a*SMmtt±K«oTfT 

[0 04 3] ft*. 1 0 9-?fsii<tl&om-y*r)\,mito 



[0 0 4 4] friz. mmtoalzibmiimMMtm7L1t 

ft o A:K^9KR 104S: R££T S . d © if§ I* A y y 
7-\ t 7ym$\Z£V®%tZfTtt.t>tl5. 
[0 0 4 5] ft*. &©ADy>7ct|l£-£tff?B^4 1 T 

©iD«Masow*J:^/*fc»a»cefttta*j«i o 7 

tcttLTx* i/ v u— tf-fc«k 5 u— tf-7-— ;]/&J6 
LTfettbftV*. fcfc'U U— *f-WJtfc«k«5*Sfttt^ 

[0 0 4 6] »&*UfclSfttt8#«l 0 7«/t* 

-X > 9 L T« K T F T ©gftg <h b T$f£T-5 ffittd 

1 1 o*»ritra. ft*. *?SBjTtt»ttB©i2fi^a 
[0047] m&m 1 1 o^^Lfce.. 1 1 0 

±lCBMtii*l)lTft*y-f MfelUtl 1 l£200 -1500 

A( **«s«T»3oo A) v>mz\zf&m?z. y-r hie 

fUKl 1 10flKM7jtt«, 7*5XTCVDS, iCVD 

[0 0 4 8] BMfc&*K<Dttfc 0 KSMfc&JM** 

ffli^Tt>#bftn. 

[0 0 4 9] friz. Any>7C*S^tt»B«fc*^T 
AQ&fflJl (JB2®ADIM9) ftffi. dOlfl&MattA 

T, ffittSl 1 0<p©&S?7c3if (#cnvy;w «Nt£ 
T5ii5:Il KfflofcfcOT**. (Ell (D) ) 

[0050] t©y 7 * u >yofc»0ioii«»t -t 

©a»*t#*fc»C700 , Cfei»**»«7?ffft5 Jit** 

sg-cfc*. ^-nenFoaaTtty-f b*g<aB£ 1 1 1 a* 
nft^sn*<*5. 

[0 0 5 1] -5-©ft». z.(Dmm<®m<z>i&&®mtm 

TC*a**MflETfT<r», $?£L<t*800 -lOOCC (ft« 

wic«95o -c) tu j&gisraf* o.i- mm. 

CttO.5- l^Pe1i:TS. 

[0 0 5 2] ftts. **iS^JT«. (0 2 ) #fflm 
«fC»LT*flS*3|f (HC 1) *0.5 ~10#«%©SS 
TMai*ft*Hafi:*t»T. 950 1C. 30»©iD^M 
I$ff9. ft*. HC lz§g*±KSS«±<h-r-5<!:. 

*5fc*»*b<ft^. 

[0 0 5 3] £ft. ***«Ttt/\ay>5c**#€Mt 
^#|LTHC 1 #Xftflilr»S««SRLfctft. *n£t^O 

HF, NF3 . HB.r. C I2 . C1F 
3 . BC 1 3 . F 2 . B r 2 «SKDAny>*£tMfc£#l 

**. $ft. -«irAay>©**ft**fttt*«* 



[0 0 5 4] Z<DXM\Z&\,->T\tfotti£fziZ&t)imM l <D 

[0 0 5 5] lot, SffiB 1 1 O^OX-y^H^A* 
-< Xftmz&&ZJ$A.tt^M ( 1X1016- 5Xl0l7 a t 
oms/cn>3 , i L < «S1f S+cDX tf >^S£AT) fc£ 

-5. ftfc. TRSO Ixi0l6atoms/cm3 £<^5ffifiS IM 

jettons, 

[0 0 5 6] &i5. #3gW*SCD&j|Tteii3ll{fc<DIJjft 

tc mz \m n n-s . 

[0 0 5 7] 5i1#tf>S I MS##rTteiiSiflrt 

[0 0 5 8] £fc> y^'J >VTM*'uUr>tz.m i %. 

ea^^Xflt't) £ «y y * u > y$as icfigffl l fc/ \ □ y 

yjtmfi 1X1015~ ixio20 a toins/cni3 ©IgTS#t 
[0 0 5 9] xyy^fcmiMLcDI&fctWSfcte 

iz£<ft&-r2>Wfetti;Z. 

[0 0 6 0] L^L±EZ^«^b14l?ffl^4>{Ci3^ 

^te^aic^mt^tTBHt:^ ( sio x -cmztxzm 
imm) bp-£. *&9i#gi2 

[0 0 6 1] S#U^*f^^««ftei 1 0 

* \zS £ *i*> *#*>a n V >kM\z ct o TSSas $ n-5 

[0 0 6 2.] se^x. eft® i i otty\ny>gig-p 
coMfti&gi:: J: ox y ffrtfr/U x&mz3zm&tz^ 



(7) ^^¥10-135469 
[0 0 6 3] ±f2J)D^Ma{3J;0fStt«l 1 0 t 

y-f MftlMRi i loim-tttjRWMtEj&j&tjifTU » 
n*. bp*s. y-r M&gagii 1 1 <D±mm\* cvdst 

sUllU*:»i:«Wft:T»l«Stlfc«-t*^*)-&T500 A 
[0 0 6 4] 2 €>{;:. ±aBAny>»Hfl»C*J»t*»JI» 

jnaMasefTfc-s z tt. y-r hf&jus 1 1 1 ©Bin© 

[0 0 6 5] gftil 1 0IJh'7< , i7f> ! 7S 

XV ^ j* x*#T F T <D U - i7 tt«tOSH £ ft 5 8ft # 
£5. *HJS0iJ©«^, ffitt«l 1 OtfJX-y^tej&iHfc; 

[0066] &±<DmizvT. y-r httftm (^@ffb 
K) i i lo^fijcs-c^TL^f., ^tcy-r h«S£« 

$>\z\Z, tny? j $»y-<z.Jj-m±<Dfzi!t)\zxij>-s'y 
[0 0 6 7] *Hifi^iT«y-i' h*s <y-r 

*##bfc»»ttS**t*y-f hfltbXffifflLTt) 

[0 0 6 8] Ell (D) J'^-r^llCT^SX^A 

IKSr/t^-x>^LTy-f h«Ifl5Ratft5*tt©7 

•a-T*3<. (12 (A) ) 
[0 0 6 9] f UT, 7;Pir^AK©/^-> 1 1 2 

ffllMBftieti^T. >l l 2coffl®(ctt# 

CiCilBlfbll 1 3©Bi/P£0/7 /imtti. 
[0 0 7 0] IH2 (B) \Z9rk?g,?inW;<DWi®Mim 1 

<. -tux, ^coi^ffi^k^fT^citicio. mm* 
mmmimi 1 4^jgfig-r^ Q i 4 

W^iS«900 AiTS. 

[0071] &tz. et±©xa*<iTy'f 1 1 5 

A«H«f*. m^HHOtflSlI 1 1 4tt. «©ISK*5 
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[0 0 7 2] ^{C, IRSBftB&ffiSKbBI 1 1 4£TJgfiKL 

z>tz#><ry*m.®'i *><D&A£'i7o. Nft^MCT 

FT£f£§S{-r<5&£>tfP CJ» -f *><oaA*ffV». 
P3 1 V*;l'3!!©TFT£ftWS&StfB (#n» -f 

[0 0 7 3] d©Xg(C43^T. ffiftftlC3TO<M#<$A] 
$nfeV-X««tl 1 6tKW>Itl 1 7tfiMf8LZ 

[0 0 7 4] »®?<h,'J>^<!:5HSSE<h£ig^Lfcig 

mzm^x. ^Kn^mmmm i i 3£siiR&<jici& 
ofeffiK-xaTfeoTfT^c^ns. (02 (o ) 

[0 0 7 5] t^i, 7-XW116. KU-f>i«E 

lis, ii 9^E£$n^.. -?-LTy-f hnmi 1 5 

[0 0 7 6] &i5. ?**)Wl$.m®l 20tHW> 

<mu 1 7t©mtfi«snfc««*^tt«iB*i i 9 

tl. ^JltJMtflM 12 0th' U-f >ffi$ 1 1 7 to 
[0 0 7 7] ?**)lMf&m®l 2 0 <*«BK:tt 

M&Htt \Z P B £ 0» o SrSsflP L & l» 7 > H - 

[0 0 7 8] ±fBW^F*i£tl'r^->©ttAie© 

[0 0 7 9] Sit. 7K^tMa$:300 ~350 TCOiSgie 

« ixio21 a toms / cm3 JfiL<« 1 x 10>5~ 1 

X|02latoms / cm3 <D»gT*iit;W£iP$*l3. 

[0080] (o iZTjkrvimtfmznfz 

^{csffltfeisyKi 2 iEgjg-r-5. §r»mn 2 1 

TfeoTMSns. (02 (D) ) 
[0 0 8 1] gjfc. WItt«tiKT*4#iJ-f5Hftffl 



t>5 <h . JttttttW'hS ^©T±Ti2^©S±^a^ 

[0082] ^ir. «Ml&ttKi 2 1 n>*? f>*-;p 

O^fiESrff IK 7-*tt<S 122tHH >ttffi 1 2 3 
tZm&trZo $6tc3 5 0 , CcD7K^flH^4'tc43^T 

0 2 (D) K^TTFTdifSj&TS. 
[0 0 8 3] 0 2 (D) \Z5k-rTFT\*mW<DrztbWi<b 

wmtammtttvT^z**. *nmm<nft&TM^m\z 

[0 0 8 4] CUT. AftSEOttlCftttji 1 1 0 ZMtfL-T 

zmz, JtomwtmwT'&zm&izi^Ttsiw-rz. 
[0 0 8 5] ^mm^mmLtzm^. tf«sfcntt^ 

[0 0 8 6] 31 CTiiftif SS£WT5S#±K?£{4J1£ 
^L^-HM^*0 3tC*-r. 0 3lr^-T(Ott. 7 2 

S*3 0 1 JitC-7MJ?XtM;:ffiM2nfcfgttJfT& 

[0 0 8 7] 3 0 2 ©ifeg8T*£tt5«p£«:n>;/ 

-5. 3 0 3tt«tfi£ftM«c7j<SVMC^O^D-&oT 

«fS14S Sr &j« L «TttfltBT it U ^ J6^T*f 
Z\tlZ?Z>. 

[0 0 8 8] *^Jg^T*Lfc^©T*gSit^fr 
&Vi£rzte&ft1&£k\Z-v'!r)lWi1}mt&3 0 
2^*fLT^BSS*/«C^|6] (0cp^*5^T^EPT^$n 

[0 0 8 9] fi£oT. 03©fll(ca«*##:3 0 4 £BB 
L^fc, =9yMUDM3 0 25SI3 0 1 <7)^*^ 

n%£-cm?z>m\zwigffz>z\t-c. *«±®ic*5^tb« 

[0 0 9 0] CC^IfiEttSi. ^^^;U^[Sjt#f 

gp*,. TFTomftmtLTmm-rzmz. 
[0091] Jw±©dt«. ftttntfftttife 
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\t&tt&&<Dfi fate*? r *)l>Jjftiz*il.T¥fJ£<D fig. 

tO 0 9 2] fip-fe, m3t\m<D®&T*%z.2>ii%;&m 
3 0 4£90° 0&£it£i§'& ! fe#.*-£n-5. *:<D® 

[0 0 9 3] ££T, **^^oT*5gB^#SA^ 
»U/tH2 (D) K^£tt&¥*#gB<Z>^i*H4£0 
4\ZmT. 04 (A) ttN3^*;H!TFTe>®^!NM4 

(Id-Vg »tt) , 04 (B) IJP^t^HTFTOl 
*»ttS*l/TH*. ft*5. Id-Vg #tt^T^77tt 

[0 0 9 4] «M»OVG»*y-f httJIffi. KM® I Dtt 
>M**n*MHlTa*. 4 0 

1,4 0 3T^£*T.5Id-Vg (Id-Vg Aft) «HU 
-Y >«EVD= 1 V0HS©#tt£jj?U 4 0 2. 404 



Id-Vg »ttl4KI/'f>iEVD=5VfflBO 
4*tt&*LTH*. 4 0 5. 4 0 6ttKH>t 

JEVD= 1 VWP^O'J— ^HSftSr^bTl^^. 

[0 0 9 5] ft*. 3"7fill£ (0 4 (A) Ttt-lV £1 
T, 04 (B) Ttt-lV JJi±) fflKH >ttSft (Ioff) 

x io-i3 A (mfermm wtt**©-?. 04 

(A) . (B) Ttt/-fXt«BianTUS-3TV»4. 

[0 0 9 6] i^T, 04 (A) . (B) ICn*£tt*tt 
«*Mt*6*»fc. *5EWlcJ:-STFT©ft*W3te»tt 
*2»C*T. ft43, SlliN^-V^ 
;US!TFTflD«JM*tt (tt*O20j**S) CD$£*T& 
0. «2HPft^MTFTffltIHtt (tt*©20j& 

[0 0 9 7] 
(SingleGate) 





tocuiuA] 

(VD-1V) 
(VQ-5V) 


(VD-5V) 

(V^SY) 


(VD-1 V) 
(YG-0V) 


loH.&A) 
(VO-SV) 
(YG--1 V) 


lon/laffl 


tonfloK 


Vt*VJ 

(VD-JV) 


S- value 
[mv««c| 
jVD- IV) 


*FE[e 


v2AJsi 


IG_on(pA) 
(VD-1 V) 
(VG-SV) 


IG_of<pA) 
0/0-1 V) 
fYG~6V] 


<VD- IV) 

-jyo-_*vj 


(YD.1 V) 
(m»f , 


Point 1 


68.51 


20S.30 


1.00 


3.30 


7.84 


7.79 


0.08 


82.66 


160.91 


226.64 


0.20 


-0.40 


Point 2 


72.80 


219.05 


0.75 


3.85 


7.09 


7.76 


0.12 


71.10 


171.21 


245.00 


0.10 


-0.05 


Point 3 


74.35 


221.85 


0.45 


2.65 


8.22 


7.92 


0.05 


88.92 


170.60 


246.84 


0.15 


-0.15 


Point 4 


62.61 


201 .70 


0.40 


2.15 


8.19 


7.97 


-0.13 


79.60 


141.63 


197.88 


-0.05 


•0.25 


Point 5 


48.07 


151.25 


0.40 


1.60 


8.08 


7.98 


0.00 


95.12 


113.99 


153.26 


0.10 


-0.10 


Point 6 


74.00 


221.70 


0.30 


2.45 


8.39 


7.96 


0.01 


84.31 


165.85 


245.36 


-0.10 


-0.30 


Point 7 


55.30 


178.60 


0.95 


2.85 


7.77 


7.79 


0.05 


82.10 


137.19 


175.19 


0.10 


-0.15 


Point 8 


69.90 


208.05 


0.75 


4.35 


7.97 


7.68 


0.11 


75.08 


165.49 


232.56 


055 


0.00 


Point 9 


6091 


184.95 


0.25 


1.95 


8.39 


7.98 


0.02 


93.08 


136.68 


202.16 


0.05 


-0.10 


Point tO 


60.20 


189.65 


0.50 


2.15 


8.08 


7.95 


0.01 


76.93 


137.96 


199.16 


0.30 


0.00 


Point 11 


63.43 


195.45 


0.40 


2.40 


8.20 


7.91 


-0.06 


78.77 


136.48 


210.12 


0.00 


-0.25 


Point 12 


63.57 


193.45 


0.45 


2.40 


8.15 


7.91 


-0.05 


75.78 


140.50 


207.06 


010 


•0.60 


Point 13 


68.51 


21 1 .45 


0.40 


2.85 


8.23 


7.67 


0.01 


78.62 


160.14 


222.11 


0.40 


-0.55 


Point 14 


66.78 


204.05 


0.4O 


2.10 


8.22 


7.99 


-0.02 


74.36 


148.21 


220.63 


0.30 


-0.50 


Point 15 


61.30 


185.95 


0.45 


2.35 


6.13 


7.90 


0.05 


8125 


137.90 


205.02 


0.00 


-0.45 


Point 16 


68.70 


208.75 


0.35 


1.90 


6.29 


8.04 


-O.01 


7153 


151.01 


227.97 


0.15 


•0.30 


Point 17 


68.18 


211.60 


0.40 


1.80 


8.23 


8.07 


-0.08 


71 .10 


148.36 


223.84 


0.30 


-0.60 


Point 18 


63.92 


197.50 


0.40 


1.65 


8.20 


8.08 


-0.10 


75.64 


142.34 


205.02 


050 


-0.35 


Point 1 9 


66.07 


201.25 


0.60 


2.70 


8.04 


7.87 


0.17 


8753 


167.03 


216.19 


055 


-0.40 


Point 20 


70 37 


210.80 


0.60 


2.05 


8.07 


8.01 


0.02 


79.04 


162.28 


229.81 


050 


•0.30 




65.37 


200.01 


0.51 


2.47 


8.13 


7.92 


0.01 


80.00 


149.79 


214.S9 


0.15 


-0.29 




640 


16.87 


0.20 


0.71 


0.16 


0.10 


0.08 


6.78 


15.18 


23.19 


0.13 


0.19 
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<Vt>- 1 V) 
(VG-SVJ 


(VO-5V) 
(VG-SV) 


(VO-1 V) 
(VG-6V) 


(VDm 5V) 

(vo-i v> 


tonran 


■OVktfB 


vtttvj 

(VO- 5 V) 


S-viXb 
[mVtfoc) 
<Vt>- 1 vo 




IQjHfpA] 
(V0* 1 V) 
(VO-5V) 


K3_olfpAJ 
(VO— * V) 


(vq-svJ 


(YD» 1 V) 


Point 1 


30.07 


68.22 


9.25 


59.25 


6.51 


6.06 


-1.11 


86.55 


1 18.32 


1 19.60 


0.10 


0.00 


Point 2 


36.67 


86.63 


2.60 


46.70 


7.15 


6.27 


-0.93 


89.24 


1 J 1 .Jo 


1*»7 on 


0.05 


-0.20 


Point 3 


36.60 


65.97 


2.90 


73.25 


7.10 


6.07 


-0.95 


98.47 


1 oJ.D/ 


i IB A"7 
I Ja.4/ 


0.15 


-0.10 


Point 4 


36.63 


85.27 


3.35 


53.60 


7.04 


6.20 


-0.98 


87.55 




1 4U.UU 


0.05 


•0 20 


Point 5 


35.30 


79.59 


3.25 


39.40 


7.04 


6.31 


-1.14 


77.67 


140.71 


142.24 


0.10 


-0.20 


Point 6 


35.72 


81.38 


2.55 


30.45 


7.15 


6.43 


-1 .09 


73.81 


141 .07 


141.78 


0.1 0 


-0.05 


Point 7 


34.37 


77.74 


5.50 


73.60 


6.60 


6.02 


-1.10 


82.63 


1 3D. 1 a 


130.94 


-0.05 


-0.20 


Points 


40.70 


100.42 


10.20 


107.26 


6.60 


5.97 


-0.77 


79.28 


131.58 


147.90 


0.10 


0.05 


Point 9 


40.70 


100.61 


4.90 


45.00 


6.92 


6.35 


-0.76 


75.60 


131.83 


147.14 


0.15 


-0.25 


Point 1Q 


32.89 


74.66 


5.75 


132.05 


6.76 


5.75 


-1.10 


84.48 


127.76 


129.80 


0.15 


0.05 


Pdrt 11 


37.07 


88.45 


4.30 


67.45 


6.94 


6.12 


-0.87 


76.54 


130.05 


137.45 


0.40 


-0.35 


Potrt12 


30.52 


68.83 


1.65 


37.55 


7.27 


6.26 


-1.15 


90.61 


120.82 


122.15 


0.50 


•0.30 


Point 13 


35.17 


78.92 


1.35 


55.50 


7.42 


6.15 


-1.15 


85.88 


143.51 


143.82 


0.40 


-0.40 


Point 14 


32-07 


72.71 


1.80 


36.40 


7.25 


6.30 


-1.10 


86.48 


124.39 


126.74 


0.40 


-0.45 


Point 15 


33.36 


75.57 


6.60 


120.40 


6.70 


5.80 


-1.10 


84.30 


131.58 


132.65 


0.40 


-0.35 


Point 16 


32.29 


75.10 


3.50 


47.90 


6.96 


6.20 


-1.01 


84.93 


122.35 


124.64 


025 


•0.35 


Point 17 


34.26 


76.83 


4.40 


64.35 


6.89 


6.08 


-1.14 


83.28 


141.58 


141.58 


0.65 


-0.25 


Point 1 8 


31.01 


69.91 


5.40 


253.39 


6.76 


5.44 


-1 18 


97.07 


123.17 


125.46 


035 


•0.50 


Point 19 


36.26 


86.80 


5.60 


52.20 


6.80 


6.22 


•089 


79.86 


126.53 


134.64 


0.40 


-0.25 


Point 20 


37.60 


93.11 


2507.90 


17345.00 


4.18 


3.73 


•080 


89.54 


125.48 


136.94 


0.15 


-0.30 




34.96 


81.34 


129.65 


937.03 


6.81 


5.99 


-1 .02 


84.38 


130.90 


135.39 


0.23 


-0.23 




3.00 


9.49 


559.79 


3862.36 


0.66 


0.58 


0.14 


6.94 


7.38 


8.24 


0.18 


0.16 



(0 0 9 9] «1, *2lC:fc^T!8KaS-f^i*,£te. 
-tJ-T/Xl-y^H^K^tt (Sffi, S-value) ^60~100m 
V/dec ®rat-iRS'5S'h5<. (mFE. tt'Jf 

-f) **150 ~300cm2/Vs t^om\ZffilbX±g^ZfV 

[0 10 0] iftSrol^y-^teftifcOTTFTTttji 

[0 10 1] *fe|S|Btlc, *^aj«CJ;STFT«#^{c 
oT«8StlTl>5. >&&WlCtt&Sfi»lf£-f-5TFTte 
il.TFTIiM^<. $#Tia5^iW/i$H±£WbT 

[0 10 2] XI. X2lrtt##iLT¥l^ffl4o 

ct^ipigM (ott) t>i2«-ra. afqiiBieu¥^tt^ 
izum^iss mmm) 3wie«»* (*r^->7>»*) 

8.3%, ± 2 a OF*rifc95. 4%, ± 3 a ®(^(C99. 7%#A 

[0 10 3] #5gBJl#£tt. *l*L&60iJ©TFT&i4©# 
»£«fc9IE{8K§¥ffi-f 54(MB<Z>TFT£i8!l5t 

Sffl0¥l^fit«8O.5mV/dec(n-ch), 80.6mV/dec(p 
-ch)T&9. tff«f!KIiSte5.8(n-ch) . 11. 5(p-ch)T&o 
ft. S»S(max) ©¥*3ffifil94. 0cm2/Vs (n-c 

h). l31.8cn)2/Vs(p-ch) T&fl, ^«P(BS«38. 5(n-c 
h), l0.2(p-ch)T£ofc. 
[0 10 4] BP^. #5gBJJ£fiJfflL;tN^*;P3!JTF 



$f£U<te80±30mV 



«FS K«10cm2/Vs 



(1) S<tcO0ffi^lOmV/dec«F»q. L < te5mV/dec 

(2) Sffi#80±30mV/decWf*g. jff £ L < te80± 15mV/d 

(3) «FE©o{i#i40ciii2/VsJWft. J? £ L- < «35cm2/v s 
[0 10 5] *»W*WfflbfcP^lr*;H!TF 

(1) SM©ai[*«15iV/decttrt, ff £ L < filOmV/dec 

(2) SMrt* 80±45mV/decJJlrt 
/dec«rt»CitX*-5. 

(3) MFE©o«W<15cni2/VsJJU*g 

[0 10 6] SLhaHtlC. ^BJlfcJ^TFTteSftT 

±{-f^»!bfcMOS FETO^tfflSnT^fcM 
S«&SRAM@SS^DRAMIsJ8&«§;. iSiilftfP^^gi 

[0107] sfc. *$kmm-z\z~/y>f)i?^ h«&ig<z> 

TFTC)fPBl8MW*ftEtLTHi««. y^y-f 

h«jS©TFT^-tnci±©y-f nisirf*7^ 

y-f h«ilOTFT«C»LTt>afflT*^4:*«T**. 
[0 10 8] *£91B&1£j|0!)iaAtteffiti>SC. 

[0 10 9] C*£HTftett&fSA*Hfitt£H?SSD 
JU *«91fc.fcoT»&ft«tSftttSJ|S||!W»Hl Old* 
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[01101011 ir^-T^Xti. 3WJ l ©¥J©T# 
IIMl£58M©i!8ll{fc£T£i$SAfcaim© TEM?XT<5 

Co l l l] Sl l tc£^T«tigT#5*i£K:, JSgJiffcfi 

1 0 lTjS£ft3RF*3) A^ffi-rs. Urt>bft#S, EI 
1 0 E MfXTtt. &llrtgPK*-©®fc!|E&:X 

[0 1 12] *5BWK^^TAny>5E** 

[0113] mi 2 fc*r*sft*iis#tt. #s« 

©0]T'£>£. SfH^ffl^+TGOO "C48BSIHJ 

ojp«waa*ff5c:i:'r#*Ra*K**s*ftu. 900 

[0 114] &±©«^LT»fiKLfcl8att«3R«tt» 

mi 2 t*r«ic«* ©is»e*«*«<. 

[0115] 012 K*V»T. ISAtt 1201 
ftttHL 1 2 0 2 K«fcr3THSn&tt!Bi:a:-3Tlr»*. fig 

tltfilltit. *«B«fcttlM 2 0 2IC«koT±-r 

[0116] 01 o (r^-rtt«cea«ifi#». 0 
i o k«t*e. i o o 2&$>2>&&<Dmm& 

[0 1 1 7] ft*3. #8W*&J&*tttt*fcttttttl*a© 

[0 118] U*»L«t**6**W#6tt. «4**fcttft 
ttttft©rt«ic£i; o -5 natMMix^Ms-ttK^S 
ttfc5R»fi5*©tt*fc©T»^^4:*MUTV>*. BP 

[oi 19] etj:©«tc. -ftWtt^a-t^TjeaftL 



[0 12 0] Lj&»Lfca»S. *5SWIw«t*^IH4a^Jie 

[0 12 1] »C, *«W»CJ:D»6n*«'tt*fctttt 

[0 12 2] *»ifl#6©lt«*«iEL/»tntf. *5BWfc 
5. 

[0123] C*S£#] 2 ) * JlJfi^J «*S£#J 1 "CTKLfc 
TFTTfc^TCMOSHI&SJgJSfc-rSfln?**. CM 
OS0SS«^BS^J 1 TSLfc*fc«ift©N? + *JU3!T 
FTiP^t *;i>£IT FT t Ctt**to*T«l_ 

[0 12 4] *HJ£fiHJlc43tj-^CMOS[HlSS©f^SilS 
©-H«S«s|€r0 5. H6Sffllf»THflT*. ft*3> #?S 

M O S 0SS £ »j6dcf * * J£ te**ifi« £ R o *> © T \t 

[0 12 5] *r*««llC*r»«¥)BlC«-3T. 5 
£»«5 0 1 ±Kttfl:a*Bl5 0 2 fcjfcgtU ^©±(3 
fSAttSSAt (0^-tTf) *UT*n*/^- 
->^t5 C t fcfc l] Nf t ^JUT F TOffittl 5 0 
3tPft^STFT©ftttI5 0 4i:*Mt5. 

[0 1 2 6] j£|ti5 0 3, 5 0 4 SJBriELfc'&y-f h 
t&mms 0 5 £fi£J3IL. S&CAny>7C*«^tr*B 

saswitraD-boi-rs. ;ou, sh±ji5 0 3. 

SrWT^y-f h*ft&lgl5 0 5#q*dK3tl«. 

[0 12 7] jfcfc. «cy-f h«@©liSSr^fiK-rST 
;P5X"5A«| (HiStf) Sftfttl. A^-x>^UT 
7;U5X^AIl©/t^->5 0 6. 5 0 7 £ffi2j5£T5 

(A^->«fiJcmt>A^-X>y^fflLfcUv'XhV 

[0 12 8] doLT05 (A) ©«ftg*q#en?>. 7 
^5X^AM©A*->5 0 6, 5 0 7^MLfc^. 

a^-> 5 0 6, 507 ommz£nm<DmMmtm 5 

0 8. 5 0 9 SrJgfig-r^. **K0!|Ttt£©*?lR©l» 
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[0129] nmmi tmmv&ft-eb^T®. 
&-c&mt£f§iMm<km5 io. si i<DBf&&ft5. tz 
fc*u *mmm-c\zz. ammm oo Atttzmzmmn 

2, 5 1 3#iii5£-r5. ^51X05 (B) CDtH&ttti 
[0 13 0] 0 5 (B) <DttSg##«o y-f h*fe 

5. >yigTtty-f M15 1 2, 513 

&£zt&Knvi<DmMmm s o 8 . 509 a*-?** ^ 

5 1 >y«C#7LK«OHMfBMI:il5 0 8, 5 0 9 
-T£<!:05 (C) ©ttHtft*. 
[0 13 1] jfcK, P^-f^JMBTFTeBl^MTtRlC 
LTl/vX hvxi? 5 1 4&Mf8.L, NS^f*#-T-5^F 

-bf>y«. iDj£tt/E50KeV , h'-XS 0.1- 5X1013 
atoms/cm 2 . $?£L<& 0.5— 2X 10 13 atoms/cm 2 atom 
s/cm 2 "Cfrfe o« 
[0 13 2] £©K-e>yifitttttt«maMtEEA*i« 

p-f*>36*«tHUfcy-r nawitaaLTS 

tti5 0 3^t*T^asn*. ^E-cD^m, 5 15. 5 1 

6T?js*nsii«icp-f *>jjt«josn*. (as 

(C) ) 

[0 13 3] ^tC. 05 (D) KSK-f <fc-5fcfftf P<;*- 
>©&A£fT5. dfflP-f^>©ftAtt. flnssum* 5 
KeV <hteJ&K:I8j£U K— XSSrO. 1 - lxi0l5 a toms/ 
cm 2 . #?$iL<l3. 2— 5xi0l4 a toms/cDi 2 tfS. £<D 
IICMI. S5S&KP^>75^Sn£*afc8PK5 l 
7.5 1 8?!)t^fi£$tl-5. 

[0 13 4] 0 5 (D) KwflSjMlfcT Lfc^TN 

;PSTFTCOy-X®«5 1 7, KK>W5 18. 
ffiiia^M^^ (£fc(£LDD®if£) 5 19. 5 2 
0. ft*M^i«52 itmfc?*. 
[0 13 5] *1C, 0 6 (A) (C^rT «fc 5 iC^fcijON^ 
•r*;HJTFT£S5 U->*X hTXi' 5 2 2 SrfgJ&T 
•5. -?-LT, 06 (A) iZTjk-tVimiZ&^TPmittS- 

<DB^^>0^-^>ifhP-i^r><Dm^tmmtz2m 

[0 13 6] lggODB-f h*-e>^fiiPiimEE 
30KeV . K-7T»£ 0.1- 5x lO^atc-ms/cm 2 . i?£L 
<it 0.5~ 2xi0>4 a ioms/cm 2 dWIglc 

<t0 5 2 3, S 2 4-v*kztxz>mmzB-i*>tfmu2 

tlZ. (06 (A) ) 
[0 13 7.] 2il0B-ft>O K-tr>yfiioig«EE 
5KeV . K— Xg£ 0. 1~ 1 X 10l5 a toms/cm 2 , JffSl, 

<« 2~ 5xiol4 a toms/cm2 SSitS. dOiaicfc 



Oil5igStB-1'^>^SD$nfc^5 2 5. 5 2 6^ 
(06 (B) ) 

[0 13 8] J&UCDISKJ^P^^SIJTFTODV 
-XfS« 5 2 5. >«* 5 2 6. fi&K^Mttffil 

^ (SfeBLDDi® 5 2 7. 5 2 8, 7-**;HBfiJg 
I«5 2 9#iIi£-f-5. 

[0139] 06 (B) ic^-rxe<D^7m. U 

i>X h7X? 5 2 2£$9|5&£. U— tf-ft 

[0 14 0] jfcfc, /■N«JtK5 3 O&MOOAOJPSIz 
fiSUST*. fffflMUUKS 3 0l2ftft3*jR. U-ffcgfcJi 

[0 1 4 1] Jfcfc3>^^ hat;— jK0»jsR*frV», NT- 
f^aTFT07-Xtl5 3 1, Pfft^iTF 
T<Dy-X!W5 3 2t»sSt«. FU-f >*« 

5 3 3ttN5 1 ir^;US!TFTiP^^^.;PS!TFTiT 

3$fc#tj£ 1 1 z z. i tc m o s BHfttf&a $ n 

3. (06 (C) ) 

[0 14 2] £U:(Z>t£&i§g£i&T. 06 (C) K^f 
«iiT&£CMOS[§]i8£f£8¥T£e:£rt<T#3. CM 

MO S-f >rt-?®&Z\6.n\Z$f$t;®.&mLTB!$.Lrc 

mm&wm-rzmzm^ztiz. 
[0143] dcT0 7 (a) jc^-r±S¥K«. *m 
mm ic^o xf^ss Lfc c m o s ^^m^^xm^i 

zmmvTnmzTZr-j h 'j^xsmsssi 

[0 14 4] 0 7 (A) Ir^-f'J >^->U-^ 

*^T-5CMOSlHlKcoy-r h«®i|i^0.6 (imi 
«<. ^■V^^JES^^iiS^etf^^^Jl/^*^ 

56 ±-f -a eg iz £ T««Mk ^ nt i» -s . 

[0 14 5] 0 7 (B) (Ctt#^tLT->7hU 

vA^0BSO¥K**T. 07 (B) CSt^H/i? 
X ^ UlSSttiitf^ L fc« SIKKiEK : ^«fi!cT-5 SSJttHBS 

IhISST*^. TMP^acffl (y-7.fiijffl) ->7hl^ 

^X^IalK«^tt^H©:MH z -fH-MH z fiS<0#N 

[0 14 6] 'J>y^-vU-^|5]SSOT^g^«t3gc«9. 

19. 5 lffl. (g) ©CMOSESS^r^LAcU 
->U-^T3SI^Lfc„ -e-Ol^m. m®«JI3~5V. 9 
©CDU >y^-->U— 300MH z &L±, "ftCtSSOO M 



[oi4 7] ztit>e>mir<£M<Di?mxm-FftmLfzi) 

££;§ci*LTl>3. 1~5 VO^gBTttilSttffiSr 

[0148] tk±.(Dmz. *%w&mmLtzCMos® 

Btt®IS«W-±t» t» *»r#in«lt**lBito o fettle** 

s «$> -s n 5> ? i/ [hiss cd s^ic j& & am £ W L T V i* o 

[0 14 9] ^*;i-ftd*0.6 MmtffifeTSS 

OMbS tlX lr»* K teflfe 6 r > **«i^J«C* b fcfRttS 
i&TWa&IMPfc: fc ® A -5 5 i« «r»»ffi»tt 5: fc?T L T H 
SCtlt *« W K J: * T F T tWS? y Jft £ 9g i* 

[0 15 0] C*£9!04ftl£*&«#ift£ffi&) HJEffl 
fcTFTttS*TJ«V>ttffi (*a«lfP«rtt. ffiStfiEtt 

[0 15 1] *fSB^#^.«, *«WcJ:-5TFT©»JE 

[0 1 5 2] *#WKtt, tS»K0M«#K HH >fg*£ 

U-f >«ffi*<»<fcofctt« ( H U-f 

iMPLfctttt) e*fc>T«». v-x«©4£frtMfc**fls 

[0 15 3] 6U:*$£i&S£. *Xfiej:«IMkSa 

(1) *t'J7*iglt5 (*r U7l:iot) 
5. 

(2) **U7CD&»£$f|3JTS:m5 1 **;i'#fa (V 
[0 15 4] foT, ±E2^©«lJ«*gtfcr. 
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[0 15 5] £t±0«lStt. **KOJtM££*.-C-m* 

s. -tut?, **w#6ttc:©«j«*A»wic«offir 

[0 15 6] *(Df@m> *»W#6ttffl3 t **^3Mi© 

[0 15 7] LSiMMffiott 

t. n>?-7,)\>-mmzft ; imi£c> { £fc&&tf-*-77,u 

v -> a ;w KfcttoSfcfcfc ifffllMrr**. WKIWHtfc 
[0 15 8] *£T*«W#5tt#«H<8l8aa*©3* 

co^ssrojE^t o ««isij-r*^*75t# ana tmmv 

tz. 

[0159] z\<D&ttmmmi!kmz®8\z7F;?mtfi® 

/££T3£<hT31^T#£<h#x.£n&,, 08 (A) \Z 
H^X. 8 0 1 liV-Xl«. 8 0 2BKK>««. 

8 0 3ttft^Mis«tJBt), =f-\*)wmm.% 

0 3 04"l;(JAJti&<iWSItt««8 0 4*«»JSK*n*. 

?t*M^8 0 3'f, ^mwmm 8 o 4 « 

fl-C9M*£8 0 5li. *R»K«tt«C««-l?*0. **'J 
[0 16 0] ~;iT0 8 (A) fcTSTflHttt. HI OK 

a*, bp*., h i o co i o o i x^n^^mtm 

8 (A) a>?M*fMt8 0 4K«SU 01OCDfH££ 
fctttttli^i«i8 (A) ©*r»J7**IMW*««8 
0 5lCfflS-f 

[0 16 1] fot, ^^r^»A(Mt8 0 3ACE1 
•5) o**v»«**»j«i„ ^©i^j^-HSi:<to 

[0 16 2] 08 (A) «rA-A' TW»rLfc»f 

350*08 (B) \Ztf.T. 8 0 6«^»^iSS:Wr5S 
0 8 (A) *B-B* T«WrLfc*fiB 
0£0 8 (C) \Z7hT. 

[0 16 3] 13.H. 0 8 (C) lc*V»Twpi.ntt3Flfi« 
■«8 0 4®ff^U wpa.ntt*r , J7 , ««l>»t*4« 
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rt{r43V>T. wpi,n#n#@CD^M#l®$C0i|lT<&9> 
wpa,m^m#B(Z) + ^ U 7&&W)TZ>m)&-e$>Z>Z. 

[0 16 4] ftoT, ^B^tCcfc-STFTOH^COfl^ 

pa (wpa.mS: l~m$TSP^.fc*gfO) £ttAL&<Tte 

(0165] 

MFE= 1/ Cox (A I d/ AVg) -1/Vd-L/W 

^TCoxijy-r h^tK^fi, Aid, Avgi^n 

^ttKU-f >«Srt I d ty.-f httUVgCQ^bl;. Vd 
[0 16 6] L75>L&#<=>, 5^Wfc?^*JI/*IWpa£ 

[0 16 7] ^M«5®«^IH8 (A) IC^I"^ 

[0 16 8] (mFE) te^WBI (31CT«am 

s^ik<c *5 tt ^ »a«^«ca i^titita t sc as'j ^ 

[0 16 9] 

[£SU] 

-1 

/* = 0//n+1//zi) 

[0 17 0] dCOSUT^ttSiSW:. 

lattice ^Jri^-r-S) ©mfcJ;tf*i|$#>«telc9lJf?£- 
§ttfc«-&<D^»iStf i ( jliinipurity^it^-r-5) CO 

[0 17 1] 
[&2] 

-5/2 -3/2 

jui oc (m*) T 

[0 17 2] 
[&3] 

-1/2 -1 3/2 

^i «= (m*) NiT 

[0 17 3] Ztl*><D&Z<kZt. 3-**)VB&Lfat$.± 

e>. m 1 2 ^scwic^m^^S:^ 

dcLT^SCOT. **U7tf<#»f 3^i!SClJ^ii564&7l< 



[0 17 4] IPU. SliW(C«Sc3lC*5^Ti'^->-fkL 
fc**et>CDiggNj £KB0 ft< OtCfi^^-Sdt^jti^ 

ztizfcz. w*>, guicisi^Ti/tf i wm&mm-r 

Z Z\ £ t5<T # 5 *§g 1C £ T^*E#> £ i^'> $ it 5 CI £ 

HT</>< titans. 
[0 17 5] El 8 (A) lr*5^T?F*etl®«8 0 

4 *ju#r6] tstusjpff t^s^irBBg^nT^s 

uilJIlT-ib?,. dcoti&BBBW:, EllOlc^Lfeif 

[oi7 6] z\(Dmum&iLLfcm-£> ^mmmms o 
4i± r^ttco^a^j tuxjg^^pt^ffi^n^co 

T, *A-'J7£*fffiT5;i<hfc<, l/-)KD«^:1Sfl^ 

%LT*vVT\z&mjjft&mi£Tz>tmm2nz>. z\ 

[0 17 7] JW±©«^^tf^diT, 

fl#{c£U5^^*;HHijft£, Tm®)M®r$T*A%,M\z 
31 # g c T 3 i # pJtgTft 3 <h n 5 «tt < 

[0 17 8] ffliE©«fc K W >ffl22Ji<DJ!£a« 

0 *«i*S-r« H £-C71>^XJl/-§i«l£ flpf&J-f 5 - £# 
mmt^Z-ZtlZtf. /1>^X)\,—m&&fflffl-?Z>z\t 
TKBECD|S]±i:*!c-y-yxU>y->3JH-*#tt (S«) CO 

[0 17 9] ->a;PK1tttCO[S]±«, *«JS 

£ £dtT€ 5 £ (,> 5 JtifeTti^aTco^lc iftajT^ ^5. 

[0180] si 8 (a) -c^-rmf&thftmiz. 

tr £ SB coj£ *t 0 jPMHM ^ n § 7S tf , K U-f >«a 2. 
BCD,5J6^^«^A<iIl:Mi;-5 Cl £^BlfgT75:«-rT* 

$r^tof^Sli^C0ifi(H^T«$n-5. 
[0 18 1] 
[»4] 

S=ln10-kT/q [1 +(Cd+Cit)/Cox] 



[0 18 2] ^4(C*3^T, ktt^;i/iyr>ssc. Tli 

«Cit€0HpIfi6^dOifi^t-5C£T, Cd =Cit = 
0£^^>S««li. !P^Sfi^60mV/decade t/<t^¥« 
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[0 18 3] tztzL. &4K^3ns5£ias«i£»m-r 

SfcJ6«)ifimS:-C*0. TFTTteClWjfi^tlfifcb-f 
(C60mV/decade JWTOSteffiWf ZtlZ Z t 
[0 18 4] tZ^X. #fg^£«Sii3n**fitJ5JcX 

[0 18 5] ftoX, x^u^-uiii^^-r^i^ei 

;US¥g#SB&£tfB Pft^Sflft 
gfift •=> « P -f * > £^>X*&#lifi^£«J>£-r*l & 

[0 18 6] ^FMtl^^PSfcttB'f *>T«I 

[0 18 7] ^±©tSlC. *^«*BJ«B»T"M^T?> 
«fc9#^nfc&*X*&<5. #fll)&£^*St-3£i:X, ^ 

#mmr-mm t & zm?- * *)i®%k zmmewzmmTz 

[oi88] (nmm 3 ) ^mmx'\tmmm uzthl 

K&?z>m\z. m&&-smm\znv-cj\u>fy7tmz'e; 
tsmm%iz&vz>mm<&mzmL. - y tDizyy ? y 

[oi89] ^mmm^mm^nmrn i tm^t> 

[0 19 0] 700 'CSre^SJa^SlCJcoTJ® 

[01913 mmm a i ^nmrnT-itmrnM i ic* l 
fef^83is«t«sij<?5i*i^j**-r. m&&3iz\tmffiM i 

Kfcl^X. y-f hifcfeiifcBIl 1 1 £fi£B|-r-5III£«lll& 
U ?SttJI£^l£L£it&tIADy>7cm£^tmHfa, 

[0 19 2] £©P$J^£ft;t&^tl8£l;:*tl<X, 

^^mcDMJltiiO^fflacD^frSrillgn-r^ Z t X100 
-1500A (^*&5(C«500 -1000A) <DlSfflT^fi£T# 

[0193] ^{tKco*.-cy-f hmmmzmfSL-rzi: 



[0194] ±nxmrMf&zntzt&m<kme>±. 
y-r h»ffi*»ift±r***. 

[0 19 5] ±tBI*§£&JB7cIii (#lcn-y^ 

»ft«*»*ux. H*«wfefl:ii*»i«uxy-f h*fe^ 
ft* saw - ^j^rar** 

*<. »ttM*iB©Wi*fl^ffi*btt<Xttfc&tt^. 

[0 19 6] ($M5] *HJS«?ijTti. *5filB**ffl 
LXf^SSL-ZiT FT^DRAM (Dynamic RondomAccess 

Memory) *5J:t£SRAM (Static Rondom Access Memo 
ry ) HJSJBLfcWCOViTIMrt-*. RWCIiHl 3 

[0 19 7] DRAM«a2«i-^1f$8^«^f<!:LX=i> 

StlfcTFTfcioXiMiPStlS. DRAMOlfSCD^ 
t U^£$»&T3TFT,h3>y>-9-CD|H!S&£:EI 1 3 
(A) I'^kTo 

[0 19 8] 7- 1 3 0 1 Cioty-f Hl#*4 
A.e.n-St. 1 3 0 3X*3*l*TFTtt*»tttSi& 
S. h&l 3 0 21*63>f>1tl 3 

3>x>-y-*»6««f*iR»)aiux*«ft«*fc*bfco-r 

5. IP*., ^©3>7*>-!»-K#«*nfc*fflf*TFTtC 

[0 19 9] DRAMOftittiao^tU £«tJ5£-r-5 
SR^R^T F T 1 3 >x >-9-«ltX#«K^ft V»©T, 

$nx^a. 

[0 2 0 0] $^c. TFTSffllr>TDRAMtM»di 

X**fc». fi«ffiX<0ftf^*Tili)EfrSCt**X# 
■5. 

[0 2 0 1] Sftfeffif^tUXSSJStSSrffl^fc 
SRAM0SSS:iai 3 (B) \zm-?. tt&* SMAKfSK 
^ tra«©«li*T F TTftfff* S R AM^jg^rt-S) 

[0 2 0 2] SRAMtt7'J y^yay^<om^^\ 
IfS^sBtS^lCffl^Tc^tUX^oX. 3Rft3£l§HS©0 
N-OFF**t»«OFF-ONOD2^3tttSI*C**J^L. 
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T2mmm® (o^tui) srfste-rsfcro-rfcs. « 

[0 2 0 3] 1 3 0 5T*£tt-50li9-h*i&ST&9. 
1 3 0 6 {Sk'-y 1 3 0 7 teifSffi&iT®fi)c£ 

tts&^sn^T&o, 1 3 o 8-e*£n3.fc5&2iSa<D 

K5'fAh7>yX^i 1 3 0 9T7F2tlZ><i:ol£2m. 
[0 2 0 4] U±CD£ot£ffil$.TtS:Z>SRAM(Dft®. 

», &mmm<"imx% <->xxA^ro&tr 
[0205] mmm e ] ^mas^m*. ^js^j i ro* 

*^SM*5«to:^JS0iJ 2 roc MO S@SS^ffll/vT^-S 

SB. Ec^gB^if^sn^. 

[0 2 0 6] &i5. nv^^mgsttj. ^a^ftiggs^ 

TU-Jy >7 0?Stt^.#tt I C o fc**, #5g 

W<DT F T£flH>-5 Z\ <tT(^-S«±tC^T€r-^t-r 

[0 2 0 7] =i>hP-;KHlSS<i:{i7 s P-t:-ytMHl 
SS, ^t'JlHl!S. ^Pyi7^±lHl8S. A/D (D/A) 

Trom*,[s]S&£-£trfcro£-r3. ^'Jius&icte 

[0 2 0 8] croj:5/j:^B£tr*B^iaBSTB8^-rsf|BJ 
-T 3ttf££*rr £ T F T T -o X D tr (eISS £f8/£-T 
[0 2 0 9] mmm 7 3 **JS^lT?li*fiS€Bj 1 £&tz 

[0210] $-r. mmmi tmnv>?Lm*mxm2 

(B) [Zmrm&Z'&Z. 0 2 (B) ic*-r«si^#fe 

s. 7)u = -v&m<Drt?—->?izm^fzm7pLte^ 

J8US£fTiv ioooArojf^roiia&;frliMI®Hfcl&£'#5. 
crottjg£0i 4 (A) ti^T. 
(0 2 1 1] 01 4 (A) Kfc^T, 1 0 1«5^S 
IS. 1 0 2fiT«!5Ji. 1 1 OUfttti. 1 1 i \m\zf 

■i b&mmti,x®m.?z>mmmx&z>. ztz. h 

m. 1 4 o 2«y-r bmm 1401 ^mmmtvxm^ 
titzm®tiM®mtm'c&z>. 

[0212] cro#8gTfiH4lf 1 1 0 CMLT- 



t. cro<:t>i£AXfit;:cfcD W8>fg*£i 4 0 3. 1 

4 0 4#J&fi££n5„ 

[0 2 13] WIJ-rtXOffiA^TLfc^. gftH 

tii 4 0 5s o.5~i Mmro/psic/fcisi-r*. urnis 

[0 2 14] ;L?LT014 (B) rotfj£##<E>tl5. 

in 14 (B) ro#$87j<#sn£$, %.\z&it&mmi 4 

0 5*X-y^A'-v^SlC<tOX^5 L >yLT. y-f 
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